How archivists think: Exploring the archival reasoning process using cognitive task analysis and verbal protocols by Lemieux, Victoria L.
 
________________________________ 
 
Acknowledgements: The author would like to thank Lara Mancuso and Justin Chan for their research assistance.  She would also 
like to thank the archivists who participated in the study, and the staff of the participating archival repository.  Thanks 
must also go to the anonymous reviewers of this paper, whose comments have helped to improve it. Any errors or 
omissions remain the sole responsibility of the author. Finally, the author would like to acknowledge the generous 
financial support of Boeing Aerospace for this study. 
Lemieux, V. L. (2013). How archivists think: Exploring the archival reasoning process using cognitive task analysis and verbal 
protocols. iConference 2013 Proceedings (pp. 467-471). doi:10.9776/13257  
Copyright is held by the author.  
 
How Archivists Think: Exploring the Archival Reasoning Process 
Using Cognitive Task Analysis and Verbal Protocols   
 
Victoria L. Lemieux  
iSchool 
University of British Columbia 
vlemieux@mail.ubc.ca  
 
 
 
Abstract  
 
Development of visual analytics technologies to support archival analysis, such as that conducted during 
arrangement and description, requires an understanding of the analytic task that the technology is being 
designed to support.  Visualization technologies developed for archival application currently pay little 
attention to the analytic, cognitive and perceptual aspects of the design process.  This paper, based on 
first results from a cognitive task analysis using verbal protocols, provides a broad brush description of 
archival analysis during arrangement and description.  It then suggests some possible leverage points 
where visual analytics technology might be applied to support archival arrangement and description 
practices.  
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Introduction 
 
 Visual Analytics is being applied in many domains to assist analysts where there is a need to 
process masses of complex data and blend computational analysis with interactive visualization of the 
results (VisMaster, 2010).   For this reason, it is an approach that is well-suited to the problems archivists 
face in arranging and describing vast quantities of digital records (Wash, 2012).   What is Visual Analysis 
(VA)?  VA is defined as the science of analytical reasoning facilitated by interactive visual interfaces 
(Thomas & Cook, 2005).    
 Development of visual analytics technologies requires an understanding of the analytic task that 
the technology is being designed to support (Fisher et al, 2011).  The VA research cycle therefore 
includes working with decision-makers in the context of their organizations to characterize data and 
solutions in the situations in which analysis takes place.  This work defines research questions for 
laboratory investigation, the results of which guide the design of new interactive visualization technologies 
and analytical methods that are evaluated in partnership with the decision-makers and their 
organizations.  
 
Background Literature 
 
 Studies of the process of archival analysis in the context of arrangement and description are quite 
limited.  Most of the literature on arrangement and description can be grouped into two categories. The 
first discusses the main concepts involved in arrangement and description (Duchein, 1986; Eastwood, 
2000; Horsman, 2002), and the second tends to be normative or prescriptive in nature and deals with the 
practicalities archivists have to address when actually performing arrangement and description (i.e., by 
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providing procedural steps) (Miller,1990; Roe, 2005).   Only lately have archivists begun to explore the 
analytic processes involved in archival arrangement and description (Meehan, 2010; Yakel, 2003; 
MacNeil, 1995).  Jennifer Meehan’s (2010) work comes closest to the objectives of this study.  Meehan 
(2010) describes the process of archival arrangement and description as the archivist’s making sense of 
the records en route to contextualizing them.   There is also technology development projects designed to 
support archival arrangement and description in a digital context, which have involved some study of 
users’ task requirements as part of the development process. The Archivotyperx Project at Simmons 
College uses web-based technology to teach students about the archival analysis process involved in 
arranging and describing archival records (Anderson et al, 2011).   Hypatia is an initiative to create a 
Hydra application that supports the accessioning, arrangement and description, delivery and long-term 
preservation of born digital archival collections (AIMS, 2012).  The tool includes plans for the 
development of a graphical user interface (GUI).     
 In terms of VA and archival arrangement and description, there are, at present, no studies that 
apply VA strictly to support archival arrangement and description, though there are a number of studies 
that use visualization to represent the outcome of archival analysis or which use VA to support access to 
archival collections and archival preservation decision-making.  For example, an early and common 
visualization is a hierarchical node link graph, which is also typically used in representing organizational 
charts.  These graphs have been used to represent the relationship between fonds (i.e., aggregations of 
archival records originating from the same creator or with the same provenance), sous-fonds (i.e., 
aggregations of archival records originating from an organizational sub-unit of the records’ creator), series 
(i.e., aggregations of archival records relating to a similar function), and items (i.e., individual documents) 
in an archival fonds (Library and Archives Canada, 2012).   The introduction of XML encoded finding aids, 
particularly EAD, and wide spread implementation of descriptive standards such as ISAD(G) General 
International Standard Archival Description, have created opportunities for the introduction of new 
visualization tools that leverage archival descriptive metadata.  Ian Andersen (Andersen & North, 2009) 
has explored the use of visualizations to represent multiple “dimensions” (e.g. relationships among 
persons, committees, etc.) in online finding aids.   His project sought to visualize archival information by 
applying Ted Nelson's ZigZag™ structure to two existing EAD finding aids.   Robert Allen (2005) has 
explored the possibility of visually expressing hierarchies, networks, processes and timelines in US 
government archival holdings using Encoded Archival Description (EAD) to extract data and structure 
from source documents.   Similar in purpose to Andersen’s work, Allen proposes an interactive approach 
to visualizing links between archival materials and has created a prototype interface that uses a “mass-
spring model” to spatialize the relationship among the concepts (Provot, 1995).  ArchivesZ, developed by 
Jeanne Kramer-Smyth (Kramer-Smyth et al, 2007), is a prototype of an information visualization tool that, 
in the same vein as Andersen and Allen’s work, leverages the structured data available in EAD encoded 
finding aids.  By representing the distribution of subjects and time periods using the metric of total 
aggregate linear feet, Kramer-Smyth argues that ArchivesZ enables tool users to view total available 
research materials more quickly than they would by viewing a standard search result list.  More recently, 
researchers at the University of Texas (Esteva et al, 2011) have developed a prototype VA system to aid 
archivists in identifying files requiring digital preservation and as a possible VA tool in support of archival 
research.   They developed a visualization based on a space-filling treemap (Johnson & 
Schneiderman,1991) to present digital file-related metadata extracted from the collection at different 
levels of aggregation and abstraction.   Mitchell Whitelaw (2009) has also developed a number of 
interactive visual interfaces to explore archival collections. Most recently, researchers at the University of 
Virginia (Nowviskie et al, 2012) have developed Neatline, a tool for geospatial visualization of archival 
collections. 
 
Methodology 
 
 Efforts at applying visualization in the domain of archives have, so far, not placed great emphasis 
on the perceptual, cognitive and analytic aspects of the design process.  Most efforts have made 
assumptions about the analytic requirements based on discussions with archivists, rather than rigorously 
researching requirements.  In this study, we use cognitive task analysis and verbal protocols to observe 
archivists arranging and describing archival data (Trickett et al, 2007). The think aloud protocol is a 
method of gathering data where researchers ask participants to describe what they are doing as they 
perform a task. Two archivists were used in total for this study, who worked in a pair. This modified 
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approach to the use of the think aloud protocol, inspired by pair analytics (Arias-Hernandes et al 2011), 
overcomes one of the weaknesses of the think aloud method, which is that as individual participants 
become more cognitively engaged in their work, they articulate their thoughts less frequently.   The 
research team found that working in pairs encouraged the archivists to continue to articulate and 
communicate their thoughts to each other throughout the process.  Participants were asked to conduct 
their standard archival procedure on the records, while being observed using the think aloud cognitive 
task analysis method.  Data gathering took place over five sessions.  Sessions lasted between 80 and 
100 minutes depending on the participants’ pace, and involved a full archival arrangement and 
description. Sessions were conducted in the participants’ normal archival location, so as to achieve a 
more naturalistic recording of the methods involved in archiving.  Archival documents in the collection 
encompassed mostly analog images and files, but also contained some floppy disks and a film reel. 
Sensitive information within the fonds was removed prior to the arrangement. Archival material used in 
the study had not been previously arranged and described, so as to obtain a clear understanding of the 
entire process rather than repeating arrangement and description on a known set.  This approach also 
allowed uncertainties to arise as normal during the process, since with previously processed material 
such problems may have been expected or already dealt with.  During the data gathering sessions, 
participants were audio-recorded with their consent, and text transcriptions were made of each session.  
A brief interview also followed each session. In addition, observational notes on the environment or 
process were taken by the researcher-observers during arrangement and description of the collection.   
 
Preliminary Findings 
 
 The research team observed that archival processing followed a three-stage sense-making 
process: in phase one, from first contact with the archival records, the archivists were concerned with 
gaining an overview of the structure of the archival fonds and creating a draft arrangement.  In the second 
phase, the archivists confirmed and refined the arrangement structure and re-ordered archival 
documents, as necessary, and in the third phase, they described the final arrangement, documenting 
their description in an archival finding aid. One significant observation is that the initial process of 
analyzing the archival fonds and developing a mental model of its contents creates a significant cognitive 
load. Participants reported being much more fatigued in the first phase than they did in subsequent 
phases: the researchers observed them to be engaging in less joking during the process, and there 
appeared to be greater uncertainties. Part of this may be accounted for by the fact that the participants 
were still adjusting to being observed and performing the think aloud protocol, but observers remained 
silent throughout, and both subjects worked in their standard location using their own methods. More time 
was devoted to figuring out the timeline and context of the fonds; after this was determined, particularly in 
the second and third sessions, both participants were able to proceed more quickly. Further contextual 
information was easy to integrate once they had determined an overall mental model of the total 
arrangement, and fewer uncertainties were shown when new information became evident. The archivists 
were even able to infer the date and purpose of various files once this general mental framework was 
established. A more solid understanding of the fonds appears to have been established in the second 
session, when the participants began deciding on the series and their arrangement, despite not having 
completed arrangement on all of the files, and having focused mostly on rehousing archival documents. 
Even with these unknowns, participants’ final decisions on series closely mirror the ones they considered 
at this point. Similarly, initial predictions on the content of the individual folders or containers were more 
accurate once they had established more information about the creator of the files and had an initial 
mental model of the creator’s life. Any points of confusion that arose in the later sessions occurred 
because of inconsistencies in what they had established in their interpretation of the timeline and the 
context of the files they were working with. While neither archivist explicitly mentioned the development of 
a mental model, results of the experiment suggest that creating a mental model is a major part of the 
process of arrangement and description.  
 Another of the major findings is that the actual form of the archival documents is very important in 
conducting archival analysis. While this is not in itself surprising giving the well-known archival adage of 
“form following function”, the importance of form is of interest. The archival fonds with which the subjects 
worked was relatively small, comprising only three major divisions, but it still contained a large amount of 
information. It would have been impractical to have attempted to read every single document, or to 
explore every film reel or floppy disk. The large amount of content in even a small fonds means that trying 
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to create series using only content will run into difficulties, as this would require examining in depth every 
single file. However, both archivists were able to quickly examine and categorize hundreds of files into 
their various series by paying attention to form. For example, grant applications were very common 
throughout the files that the subjects received. After a fairly in-depth examination of a few of these grants, 
the archivists were able to quickly identify files that fit the visual description of a grant application, and 
were then quickly able to pick out relevant content, such as the size of the grant, the year, or the 
organization providing the grant. This then allowed the archivist to place the grant in a timeline of the 
author’s life, and to draw inferences as to what the records creator may have been doing with regard to 
their professional career, or even to ascertain the creator’s geographical location at the time. 
 
Design Implications 
 
 Relevant information can be drawn from this initial study and applied to the design of a VA tool for 
working with digital archives. Identifying similarities in form is itself a sort of visual pattern matching. By 
quickly searching through visual representations of various digital files and identifying similarities in form, 
an archivist could quickly cluster files, and then rearrange them into suitable series, and outliers can 
quickly be brought to attention and categorized into an appropriate cluster, or form their own series. This 
potentially also allows for easier detection of duplicates, as well as cutting down the cognitive load for the 
archivists. Visual features could be supplemented by text mining for dates, which may assist in building a 
timeline, providing context for the archivist when trying to gain a sense of the fond as a whole as well as 
being of possible use to future researchers using that archive. The subjects also used a number of other 
programs or sources to help their process. Dictionaries and an online encyclopedia were used to define 
or elaborate on terms they were not familiar with, while physical implements like rulers were used to help 
mark their current location in a box as they arranged it, and using a text editor, they made note of the 
original organization of the archival data. In some cases, there were no available aids, such as when 
comparing two photographs to determine if they were duplicates, or trying to find whether an article had 
been published in a journal. Many of these aids could be integrated into a tool to assist the archivist’s 
visual analysis. 
 
Limitations and Conclusion 
 
 The observations were done on only a single pair of archivists processing one collection and 
therefore it is uncertain to what extent the preliminary findings in this study are definitive or generalizable.  
Moreover, the study used physical archives, and it is still unknown to what extent the processing of 
entirely digital collections changes the analytic process.  Nevertheless, it is still possible to use the 
findings to produce a prototype VA system for archival arrangement and description which can then be 
evaluated and field tested by users to refine the design.  The research team is now working on the 
development of the prototype.  In addition, once the prototype is developed, the resulting VA tool can be 
used as a test-bed to study archivists’ interaction with the tool as they arrange and describe digital 
records in order to yield additional insights into the analytic processes involved in archival arrangement 
and description.  These insights then can be used to support refinement of the model resulting from this 
research and generalizability of the research findings.  The researchers also hope to work with other 
researchers involved in projects supporting archival arrangement and description in digital contexts (e.g. 
Archivopteryx and Hypatia) to expand the study of the analytic processes involved in archival 
arrangement and description across a larger group of study participants and range of archival collections. 
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